In this paper we obtain a generalization of the fact that if M is a maximal (proper) ideal of a Noetherian ring R, then the ring M/MA is a vector space over R/M for all ideals A of the ring R.
(1.1) A lattice L may be represented as a Noetherian lattice with the trivial multiplication if and only if L is a finite-dimensional modular lattice in which every element except the unit element is a join of atoms.
Among other things, he wanted to use this result to prove a generalization of the well-known fact that if M is a maximal (proper) ideal of a Noetherian ring R, then the ring M/MA is a vector space over R/M for all ideals A of the ring R. His generalization stated that if M is a maximal (proper) element of a Noetherian lattice, then the quotient sublattice A/MA is a complemented modular lattice for all A in L. The proof given is valid for local Noetherian lattices, and the hypothesis that L is local, or at least that A^M, is used in line 4 on p. 133 of Bogart's paper. Bogart did in fact intend for L to be local in his theorem. In this paper we show that this hypothesis is needed in order to use Bogart's construction to prove the theorem, and show that an equally simple method does suffice to prove the theorem. We then develop enough of the theory of Noetherian lattice modules to use methods analogous to Bogart's to prove the following generalization of (1.1) and Bogart's Theorem 5.1. Assume for a moment that there is a multiplication, denoted by "*", on L', such that L' is a Noetherian lattice with "*". We shall show that "*" must be the trivial multiplication.
It will then follow that L' with "o" is a We can now prove the following theorem. It then follows from Theorem 3.3 that each element of Ai is a finite join of atoms. Hence M is a finite-dimensional complemented modular lattice and (3.6) is established. Q.E.D.
